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Tissues and Organs: a text of scanning electron microscopy, Kessel, RG and Kardon,RH, 1979
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• Chronic receptor activation                
(e.g. CAR) linked with cancer 

• Xenobiotic toxicity potentiated by 
induced/suppressed metabolism

• Induction relevance to cytotoxicity 
(cause or biomarker)

• Perturbation of endogenous chemical 
(e.g. steroid) homeostasis

• Failure of therapeutic drugs                
(e.g. OC’s, epilepsy, HIV)

• Altered cellular exposure over time        
(altered transport and/or metabolism)
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CYP4A
Fatty acid metabolism

RXRPPAR�

CYP2B
Xenobiotic, Steroid metabolism

RXRCARPB, Steroids, Xenobiotics
(Prototypical Inducer: PB)

Fibrates, Xenobiotics
(Prototypical Inducer: clofibrate)

CYP3A
Xenobiotic, Steroid metabolism

RXRPXRRIF, Bile Acids, Steroids, Xenobiotics
(Prototypical Inducer:  RIF)

CYP1A
Xenobiotic metabolism

AhR ARNTPAHs, Xenobiotics, Steroids
(Prototypical Inducer: 3-MC)

CYP7A
Bile acid metabolism

RXRFXRBile Acids, Farnesoids
(Prototypical Inducer: CDCA)
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UGT’s

MRP3
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GAPDH CYP1A1

ABCB11 SULT2A1

HMGCS2

SLCO1B1 ACTIN

ABCB1 CYP1A2

GSTA2 CYP2B6

CYP2C9 UGT1A1 ABCG2

CYP2C19 CYP3A4

Hepatic Expression Systems (HES):                
High Throughput RNAse Protection Assay (Human)

Target Genes 
Receptor Pathways

AhR
CAR
PXR

PPAR�
FXR

Target Genes Category
CYP450 (6)
Transporter (4)
Phase II Metabolism (3)
Endogenous Metabolism (7)
‘Housekeeping’ gene (2)

0.1% DMSO RIF  (10 µM) 3-MC (2 µM)
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50,000 cells/well used
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HMGCS2
Fatty acid metabolism

RXRPPAR�

CYP2B6
Xenobiotic, Steroid metabolism

RXRCARPB, Steroids, Xenobiotics
(Reference Chemical: PB)

Fibrates, Xenobiotics
(Reference Chemical: Fenofibric Acid)

CYP3A4
Xenobiotic, Steroid metabolism

RXRPXRRIF, Bile Acids, Steroids, Xenobiotics
(Reference Chemical:  RIF)

CYP1A1/2
Xenobiotic metabolism

AhR ARNTPAHs, Xenobiotics
(Reference Chemical: 3-MC)

ABCB11 (BSEP)
Bile acid metabolism and transport

RXRFXRBile Acids, Farnesoids
(Reference Chemical: CDCA)

GAPDH CYP1A1

ABCB11 SULT2A1

HMGCS2

SLCO1B1 ACTIN

ABCB1 CYP1A2

GSTA2 CYP2B6

CYP2C9 UGT1A1 ABCG2

CYP2C19 CYP3A4

Reference Chemical 
Results
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UGT’s

MRP3



��������	�
������	�
��
�
������	���
�
��

��	
�&���	���������
������������	�)	;�C����0������� �����������0�	���	�



��������	�
������	�
��
�
������	���
�
��

��	
�&���	���������
������������	�)	;�C����0������� �����������0�	���	�



��������	�
������	�
��
�
������	���
�
�$

��	
�&���	���������
������������	�)	;�C����0������� �����������0�	���	�



��������	�
������	�
��
�
������	���
�
�3

��	
�&���	���������
������������	�)	;�C����0������� �����������0�	���	�



��������	�
������	�
��
�
������	���
�
�4

EROD and CYP1A1
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EROD and CYP1A2
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Highlight Table

Gene 1 (time)        r             Gene 2 (time) 
CYP1A1 (24) 0.9445 CYP1A2 (24)
ABCB11 (48) 0.9053 SLCO1B1 (48)
ABCB11 (48) 0.8859 ABCG2 (48)
ABCG2 (48) 0.8645 SLCO1B1 (48)

CYP1A1 (24) 0.8610 CYP1A2 (48)
ABCB1 (48) 0.8515 ABCG2 (48)
CYP1A1 (6) 0.8312 CYP1A2 (24)

CYP1A2 (24) 0.8220 CYP1A2 (48)
CYP1A1 (24) 0.8159 CYP1A1 (48)

CYP1A1 (6) 0.8009 CYP1A1 (24)
CYP1A2 (24) 0.7963 CYP1A1 (48)

CYP1A1 (6) 0.7940 CYP1A1 (48)
SLCO1B1 (48) 0.7801 SULT2A1 (48)

ABCB11 (48) 0.7660 SULT2A1 (48)
CYP1A1 (48) 0.7613 CYP1A2 (48)
ABCG2 (48) 0.7555 SULT2A1 (48)
CYP1A1 (6) 0.7519 CYP1A2 (48)

CYP2B6 (48) 0.6415 UGT1A1 (48)
CYP2B6 (6) 0.6171 CYP3A4 (6)
ABCB1 (48) 0.6156 CYP3A4 (48)

CYP2B6 (24) 0.5924 CYP3A4 (24)
CYP2C9 (48) 0.5896 CYP3A4 (48)
CYP2B6 (24) 0.5522 CYP2B6 (48)
CYP2C9 (24) -0.2103 HMGCS2 (6)
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0.4 µM rotenone 4 µM rotenone 40 µM rotenone

(rotenone: 10 genes statistically induced)

6D*9



��������	�
������	�
��
�
������	���
�
�;

Induction vs. % Chemicals with Apparent Cytotoxicity

Number of Genes with Induction
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Representative dose-response curves
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Summary & Next Steps
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Summary & Next Steps Continued
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